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(54) Title: IMPROVED SHEETER MACHINE 

(57) Abstract 

A sheeter machine (10) and process is disclosed 
which eliminates the use of at least one stripper wire 
or doctor blade wherein the dough (28), including 
masa, is worked between pinch rolls (13, 14) rotating 
at selected, infinitely varying speed ratios enabling 
controlled differential adhesion characteristics between 
the dough material (28) being sheeted and the surfaces 
of the rolls. Variable cutter speed ratios acting with the 
front roll (13) enable control of the cut product size. 




.SI 



fa 



Printed from Mimosa 01/10/19 10:01:09 Page: 1 



FOR THE PURPOSES OP INFORMATION ONLY 
i&iJEtJSZZ W " *" ° n *« pa8eS ° f P*"^* intend 



AT 


Austria 


AU 


Australia 


BB 

BE 


Barbados 


BF 


Belgium 
Burkina Faao 


BG 


Bulgaria 


BJ 


Benin 


Bft 


Brazil 


BY 


Belarus 


CA 


Canada 


CP 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


a 


Coted'fvoirc 


CM 


Cameroon 


CN 


China 


CS 


Czechoslovakia 


CZ 


Cseeb Republic 


OB 


Germany 


DK 


Denmark 


ES 


Spain 


FI 


Hnland 


FR 


France 


GA 


Gabon 



GB 


United Kingdom 


GS 


Georgia 


GN 


Guinea 


GR 




HU 


Hungary 


EE 


Ireland 


IT 


Itaiy 


JP 


Japan 


KE 


Kenya 


KG 


Kyrgystan 


KF 


Democratic People** Republic 




of Korea 


KR 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Man' 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Pederatioo 


SD 


Sudan 


5E 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 



Printed from Mimosa 01/10/19 10:01:09 Page: 2 



WO 95/05744 



PCT/US93/09732 



IMPROVF.n gflBfrpp MACHTME 
Field of the Invention 

The present invention relates to an improved sheeter machine 
for processing dough, including masa, into food products, 
5 such as tortillas and chips and particularly concerns a 
sheeter wherein the rolls are configured and operated at 
selectively variable speeds to minimize the reliance on 
stripper wires and their associated mechanisms. 

Background 9 f the Inv ?r ^nr, 

10 The process for preparing dough into sheets such as for 
ethnic Mexican foods including tortillas, corn chips and the 
like requires a masa to be made from wet milled corn or corn 
flour, water and other additives. For certain other 
products, the dough may be made from rice, wheat flour and 

15 bean flour, etc. The dough or masa is processed into sheet 
form by being compressed between pinch rolls and cutters are 
then applied against the front roll (the roll nearest to the 
take out conveyor) to develop the selected shape for the 
product. After cutting, the product may be further formed 

20 and cooked as by toasting, baking or frying, or in the case 
of tortillas, the product may be heat treated and packaged 
for later use. 

The sheeting operation can be of critical importance in 
preparation of food products of this general type because of 
25 the natural variations of the physical properties of the 
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dough or masa. It has been observed that the visco-elastic 
mass properties of the dough may vary as often as every 20 
minutes which is a typical batch duration. The variations 
in coarseness or particle size of the corn flour, adhesive 
5 properties and moisture content in the masa influence the 
quality of the sheeted product. Many of the prior art 
sheeters were incapable of accommodating the wide variations 
in the visco-elastic mass properties of the masa dough and 
were unable to produce a product within specifications. 
10 The operators of such equipment would frequently completely 
discard entire batches of masa because the machines could 
not maintain product specifications. This was costly in 
lost production time and wasteful of raw materials. 

Particularly in constructions where the sheeting rolls had 

15 stripper wires to separate the formed sheet below the nip, 
special attention was required for the proper position and 
tension of the stripper wire to assure adequate force 
between the stripper wire and the roll. Commonalty, the 
back roll was machined to a convex profile, an exacting and 

20 expensive operation, and the front roll was machined to a 
complimentary concave profile in order to ensure an accurate 
gap or nip between the rolls. In the case of the concave 
roll, the position of the stripper wire is skewed at an 
awkward angle and the products stripped from the roll fall 

25 different vertical distances onto the conveyor there below 
a may be misaligned laterally on the conveyor. The October 
30, 1990 U.S. patent to Joseph L. Mistretta, No. 4,966,541 
addressed the difficulties of positioning the stripper wire 
against the convex face of the back roll and implied that 

3 0 the existence of the stripper wire was critical to effective 
and efficient sheeting of masa. The January 19, 1993, U.S. 
patent to Mistretta, No. 5,180, 593, shows driving the back 
and front rolls at the same surface speed and positions 
stripper wires on both the front and the rear rolls. The 

3 5 rear roll and cutter roll are driven from the front roll 
through a spur gear arrangement. There was apparently no 
perception in the prior art of selectively varying speeds 



Printed from Mimosa 01/10/19 10:01:10 Page: 4 



10 



WO95/05744 PCIYUS93/09732 

-3- 

over a wide range of either the cutter or the back roll to 
keep the products within specifications and to achieve 
efficient and effective sheeting without the use of a 
stripper wire or a doctor blade engaging the masa adjacent 
5 to the back roll. The elimination of the stripper wire or 
doctor blade and their attendant problems of adjustment and 
constant repositioning is an objective long sought. 

In the processing of the products, such as masa, it is 
common to find that the material for dough varies in 
consistency from batch to batch. The machine operators will 
find the masa to differ in particle size, stickiness, 
cohesiveness, abrasiveness , flowability, and similar 
characteristics. This has been found to influence the 
shape, weight, thickness and quality of the final product. 
To accommodate some of these variables, it has been the 
practice of changing the speed of the machine pinch rolls 
such as by changing the gearing of the front and back rolls 
as well as the gearing of the cutter. The limitations of 
available gear sets is a problem when the operator needs a 
speed change that lies within less than one gear tooth, that 
is to say, the calculated fraction of a gear tooth. One 
producer has changed the speed of the back roll to rotate 
slower than the front roll and has eliminated use of the 
stripper wire or doctor blade. Although changing gearing 
25 helps to accommodate variations in the product 
characteristics, it is recognized that it is costly not only 
from the standpoint of the mechanics' labor in effecting the 
change, but also in the down time of the production line in 
which the sheeter operates. Frequently the masa during down 
time will go "off" flavor and must be discarded. 



15 



20 



30 



As the material properties change, the size of the die cut 
product will change in the direction of travel at a varying 
rate as it is striped from the front roll and the size and 
weight of the finished product is directly affected by the 
35 varying masa properties and may drift outside of the allowed 
specifications. Thus, it is highly desirable to accommodate 
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the variations in the masa while making the necessary change 
to the sheeter without shutting down the entire processing 
line . 



Summary of the Invention 



10 



In summary, the present invention comprises an improved 
sheeter machine adapted to receive a supply of masa or the 
like to be sheeted and includes a frame upon which are 
rotatably mounted front and back rolls, with the rolls being 
arranged so that their exterior surfaces are slightly spaced 
apart to define a nip disposed to receive masa dispensed 
from the supply. Means are provided for establishing a 
differential adhesion potential between the masa and the 
back roll from the masa and the front roll so that the masa, 
below the nip, departs from the surface of the back roll 
15 without the intervention of a stripper wire or doctor blade 
and it fully adheres to the surface of the front roll for 
cutting purposes. Stripping means are provided for 
separating the sheeted masa from the exterior surface of the 
front roll. 



20 A general object of the present invention is to provide an 
improved sheeter machine which overcomes the limitations of 
the prior art which required the use of either a stripper 
wire or doctor blade for removing sheeted dough material 
from the back roll . 



Another object of the invention is to provide in a machine 
of the type described means establishing a differential 
adhesion characteristic between the sheeted dough material 
and the back roll and the sheeted dough material and the 
front roll so that the sheeted material adheres to front 
roll for cutting and separates from the back roll after the 
sheeting action through the nip. 

Another object of the invention is to provide an improved 
sheeter machine which allows for an infinite range of 
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differential surface speeds between the front and back 
rolls . 

Another object of the invention is to provide in a sheeter 
machine a variable speed drive control for the back roll for 
enabling variations in the roll surface speed as needed to 
fulfill processing requirements or to provide a variable 
speed transmission acting on the front and back rolls. 

Another object of the invention is to provide a sheeter 
machine having an infinitely variable speed drive control 
coupled to the product cutters so as to better control the 
variations in the size, shape, flatness and weight of the 
cut product by varying the surface speed of the cutter as 
compared to the surface speed of the front roll. 

Another object of the invention is to provide an improved 
15 sheeter which has the capability of accommodating wide 
variations which could occur many times a day and in the 
different seasons of the year in the stickiness, 
abrasiveness, moisture content, and the like of the sheeted 
material by enabling changes to the relative surface speeds 
of the pinch rolls which changes may be made while the 
production line is in full operation so as not to require 
the suspension of production for making changes. 

Additional objects and features of the invention will be 
understood from a reading of the following description taken 
25 in connection with the accompanying drawings. 

Brief Descri ption of the D-raw^p qp 

Figure l is a side elevation of an improved sheeter machine 
made in accordance with the principles of the present 
invention; 



20 



30 



Figure 2 is an end view taken in the direction of the arrows 
2-2 in Figure 1; 



Printed from Mimosa 01/10/19 10:01:11 Page: 7 



WO 95/05744 PCT/US93/09732 

-6- 

Figure 3 is a plan view of the sheeter machine showing 
Figure 1; 

Figure 4 is an enlarged sectional view taken in the 
direction of the arrows 4-4 in Figure 3; and 

5 Figures 5A and 5B are fragmentary, diagrammatic views of 
alternative embodiments of the rolls included in the present 
invention. 

Description of the Preferred Embodiment 

Referring to Figures 1-3, an improved sheeter machine 10 is 
10 shown and comprises a base frame 11, a corn head assembly 

12 , which includes front 13 and back 14 pinch rolls, a 

cutter assembly 16 and an off-loading conveyor assembly 17. 

A dough supply source such as a hopper 18 may contain a 

supply of dough, such as masa, is mounted with respect to 
15 the machine 10, above rolls 13 and 14, the lower portion of 

the hopper being open to discharge a supply of masa into the 

nip defined between the rolls 13, 14. 

The base frame 11 may be of conventional construction and 
may include a cabinet mounted on wheels to facilitate moving 

20 the unit into and out of a production line for producing 
products such as tortillas, tortilla chips, corn chips, and 
the like, where mixed dough is supplied to the hopper 18 and 
then formed by the sheeter machine 10 and sent forward in 
the production line to the off loading conveyor 17 to an 

25 oven or an oven and a deep fat fryer (not shown) for final 
cooking. Alternatively, formed products such as tortillas 
may be sent out with a simple heat treatment and packaged 
for later use. The base frame 11 is of sufficient strength 
to support the operating sheeter mechanism including the 

3 0 variable speed drive motors associated with their reduction 
gear boxes, etc. 
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The corn head assembly 12 include the upstanding side frame 
plates 21 (shown in Figures 2 and 3) which serve as a 
mounting support for the rolls 13, 14 and their associated 
support bearings and other drive components. More 
5 particularly, each of the rolls 13, 14 includes a shaft 22, 
23 respectively (Figure 4) , the ends of which are carried by 
the bearing assemblies 24. 



10 



As indicated by the arrows 26 in Figure 4, the rolls 13 and 
14 are driven in a counter-rotation relationship so as to 
define an axially extending nip 27 which serves to compress 
and work the dough 28 into the desired thickness as 
established by the spacing which may be varied between the 
exterior surfaces of the rolls 13 and 14 at the nip 27. 
Unlike the prior art, there is no doctor blade or stripper 
15 wire positioned at just below the nip 27 for removing masa 
from the back roll 14. A stripper wire assembly (not shown) 
of conventional construction may be employed in cooperation 
with the front roll 13 for removing product most efficiently 
from the roll after the operation of the cutter assembly 16. 



20 



25 



Greatly assisting the separation of the compressed dough 
from the exterior cylindrical surface of the back roll 14 is 
the speed of driving the back roll relative to the speed of 
driving the front roll 13. One manner of creating a 
differential adhesion potential between the masa and the 
two rolls 13, 14 is to drive the back roll 14 at a surface 
speed slower or faster than the surface speed of the. front 
roll 13. This contrasts with the prior art in which the 
surface speeds generally were the same on both sheeter pinch 
rolls. The front and back rolls are driven independently, 
the front roll by a variable speed drive assembly 29 and the 
back roll by variable speed drive assembly 31. Each drive 
assembly 29, 31 includes a speed reduction gear drive and a 
brake. Suitable driving couplings are provided between the 
motor drive assembly 29 and the shaft 22 of the front roll 
3 5 as well as between the variable speed motor drive assembly 
31 and the shaft 23 of the back roll. A suitable drive 



30 
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assembly 2 9 for the front roll has been found to be a 
Sterling Electric single reduction speed reducer, Sterling 
No. 700BC-50-213TC-2 from Sterling Electric Company in 
Irvine, CA; Balder Electric Motor, 7 1/2 Hp, No. VBM3710T, 
5 Ft. Smith, AK; Allen-Bradley Variable Frequency AC Motor 
Drive, No. 1336-B007, Milwaukee, WI . 

A suitable variable speed drive for the back roll was found 
to be Peerless -Winsmith, Inc., Springville, NY, Winsmith 
Double Reduction Speed Reducer, No. 7MCTD; Seco Electronics, 
10 Lancaster, SC, Seco DC Motor, 3 Hp, No. MOK7210800; Seco 
Variable Speed DC Motor Control, No. SE2005 . 

In operation, varying the speed of the back roll a range may 
be selected from 5 to 60 RPM. The front roll may be driven 
with suitable gearing at from 25 to 60 RPM. Highly 

15 effective sheeting of a high moisture masa ( 50% moisture) 
was achieved when driving the back roll at 66% of the speed 
of the front roll where previously it had been very 
difficult to sheet such very sticky masa using a doctor 
blade on the back roll which is one example. Certain 

2 0 products can be better handled with the back roll driven at 
a faster surface speed than the front roll. 

The rolls 13 and 14 may be constructed to the same outside 
diameter and surface texture although this is not critical 
to this embodiment for achieving a differential in adhesion 
25 properties between the two rolls with respect to the 
material being sheeted. 

Referring now to Figure 5A, the rolls 13' and 14' shown 
there for another embodiment of the invention are made so 
that one of the rolls, for example the back roll 14', has a 
30 finish with a different "tooth", for example, a lesser 
"tooth" than that of the front roll. This effect can be 
realized by machining the smoother surface, grinding or 
polishing, plating or coating, etc. on the roll 14' and the 
other roll 13 ' can be furnished with a normal sandblasted 
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finish. The rolls 13' and 14' can each be constructed from 
a different material or a metal plating or a plastic 
material can be applied to the surfaces of the rolls. 



5 
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Referring now to yet another embodiment as shown in Figure 
SB, in order to achieve the differential in adhesion, a back 
roll 14" can be made in a smaller diameter than the front 
roll 13 



> / / 



The rolls of these embodiments may be constructed as true 
right cylinders or the front roll may be crowned or ground 
10 to a convex profile which greatly assists in maintaining 
effective stripping forces between the stripper wire and 
roll. A convex roll needs less skew in the stripper wire 
than does either a concave or true right cylinder roll. 
With less skew, the trajectory of the cut product onto the 
take out conveyor is greatly improved and results in fewer 
product defects. This serve to establish a substantially 
common product transfer point from one side of the roll to 
the other. 



The back roll can be shaped complimentary to the front roll 
and thus would be concave in profile where the front roll is 
convex. In the prior art, the back roll was customarily 
convex in profile so as to accommodate the tension in the 
stripper wire employed and then necessarily and the front 
roll was concave in profile. 

The cutter assembly ie is shown in Figures 2 and 4 and 
comprises a cutter roll 36 and cleaner brush assembly 37. 
The shaft of the cutter roll 36 is mounted on the cam plate 
38 which operates as a bell crank driven from the cylinder 
39, (Figure 4). The cutter roll 3 6 is driven in the 
direction of the arrow 41 as shown in Figure 4 by a variable 
speed motor drive 42, Figure 3. Although the cutter may be 
operated at the same peripheral or surface speed as the 
front roll 13 moves, it has been found that by varying the 
speed of the cutter by small numbers of RPM's and fractions 
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of RPM's, the shape of the product may be changed in 
desirable ways. For example, where the product due to the 
consistency of the masa, has been cut and found to be 
somewhat in an elongated or oval shape, the speed of the 
5 cutter roll may be reduced* to bring the product shape, as 
cut, to virtually a perfect circular shape. And, 
conversely, as. the shape of the product coming from the 
cutter to the take-out conveyor is a shape which is a squat 
oval shape, the speed of the cutter may be increased* by use 
10 of the variable speed drive 42. This enables the operator 
to establish the desired more perfect circular shape. 
Likewise, where triangular shaped, strip shaped or polygonal 
shaped products are being cut, the shape of the elongation 
or contraction of the products may be controlled and the 
15 same is true where the product is free form or of another 
shape. It will be understood that all of the above changes 
may be achieved without shutting down the production line 
such is required when different gears set are needed to be 
substituted to obtain the desired speed ratios. A suitable 
variable speed drive for the cutter roll is: Peerless- 
Winsmith, Inc., Springville, NY, Winsmith Single Reduction 
Speed Reducer No . 917MDT, 50:1; Seco Electronics, Lancaster, 
SC, Seco 1 Hp DC Motor No. MOH6211100 and Seco DC Motor 
Control No. 160. 



25 The off loading conveyor assembly 17 may be of conventional 
construction and operated at the same linear speed as 
required in the production line in which the unit 10 is 
installed. A height adjustment mechanism 43 is included 
with the conveyor assembly 17 for properly aligning the unit 

3 0 with an associated production conveyor (not shown) . 



The improved sheeter disclosed incorporates infinitely 
variable speed drives on the cutter, for the front roll and 
for the back roll . The variable speed drives can be coupled 
in circuit with a master speed controller (not shown) so 
35 that when necessary to speed up or slow down the production 
line and thus the sheeter, the selected speed relationships 



Printed from Mimosa 01/10/19 10:01:13 Page: 12 



WO 95/05744 

PCT/US93/09732 

-11- 

between the cutter and roll drives can be changed 
accordingly while maintaining the desired inter- 
relationships of the drive speeds. 

While the improved sheeter machine has been described in 
5 connection with the preferred embodiment, it is not intended 
to limit the invention to the particular form set forth, but 
on the contrary, it is intended to cover such alternatives, 
modifications, and equivalence as may be included within the 
sphere and scope of the invention as defined by the appended 
10 claims. 
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WKAT WE CLAIM IS: 

1 . An improved sheeter machine serving to receive a tnasa 
dough or the like from a supply thereof comprising: 

a frame/ 

5 first and second sheeter rolls on said frame, wherein said 
first and second rolls have first and second substantially 
cylindrical exterior surfaces and first and second shafts, 
respectively, 

and said first and second shafts being rotatably mounted on 
10 said frame in a substantially parallel relationship ; 

said rolls being arranged so that their exterior surfaces 
are spaced slightly apart so as to define a nip disposed to 
receive masa dispensed from the supply thereof; 
means serving to establish and control, over a variable 
15 range, a differential adhesion characteristic between the 
masa material to be sheeted and the exterior surfaces of 
each of said sheeter rolls so that the sheeted material 
below the nip separates from the first roll while adhering 
to the second roll; and 
20 means for separating finished, sheeted masa from the 
exterior surface of the second moving roll. 

2 . The sheeter machine of claim 1 wherein said exterior 
surface of one of said rolls has substantially greater dough 
attracting "tooth" than the surface of the other roll. 

25 3 . The sheeter machine of claim 1 and including drive 
means serving to drive said sheeter rolls shafts so that the 
rolls rotate at differential exterior surface speeds such 
that the speed of said first roll is slower than the surface 
speed of the second roll; 

3 0 said drive means including an infinitely variable speed 
drive control means serving to permit selective change in 
the surface speeds of one of said rolls. 

4 . The sheeter machine of claim 1 wherein one of said 
rolls is made to a smaller diameter than the other roll . 
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5. The sheeter machine of claim 1 and including cutter 
means cooperating with said first moving roll serving to 
provide shaped products from the sheeted masa, 

and means for driving said cutter means at surface speeds 
5 independent of the surface speed of said faster moving roll . 

6 . The sheeter machine of claim 1 wherein the masa departs 
from the exterior surface of said first roll without the 
intervention from other physical elements including a 
stripper wire and a doctor blade. 

10 7. The sheeter machine of claim 1 wherein the first roll 
is convex in profile and the second roll is complimentary in 
profile to the first roll. 

8. The process of sheeting masa or other food product 
dough from a supply thereof, including the steps, 
providing first and second pinch rolls arranged to define a 
substantially horizontally extending nip between the rolls, 
receiving the masa in the nip from the supply to pass 
therethrough thereby consolidating the masa into a sheet 
while counter-rotating the rolls, 

causing the masa below the nip to separate from one of said 
rolls without intervention of a stripper wire or a doctor 
blade by causing said roll to rotate at a slower surface 
speed than the surface speed of the other roll thereby 
creating differential surface speeds between the first and 
25 second pinch rolls, and 

stripping the sheeted masa in selected shapes from said 
other roll. 



15 
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30 
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The process of claim 8 and including the step of 
providing rotatable cutter means co-operatively engaging the 
masa on said other roll serving to define selected product 
shapes, and 

controlling the product shape by rotating the cutter means 
at selectively variable surface speeds with respect to the 
speed of said other roll. 
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10. The process of claim 8 wherein the masa separates from 
said one roll due to the differential in adhesion between 
the masa and the first and second rolls being caused by the 
selected surface rotational speed of said rolls. 



5 11. The process of sheeting masa or other food product 
dough from a supply thereof, including the steps, 
providing front and back pinch rolls arranged to define a 
substantially horizontally extending nip between the rolls, 
receiving the masa from the supply into the nip to pass 
10 therethrough thereby consolidating the masa into a sheet 
while counter-rotating the rolls, 

providing means serving to establish a differential adhesion 
potential between the masa and the back roll from the masa 
and the front roll so that the masa, below the nip, departs 

15 from the surface of the back roll without the intervention 
of a stripper wire or doctor blade and it fully adheres to 
the surface of the front roll for cutting purposes, 
cutting the sheeted masa into selected shapes while the masa 
adheres to the front roll and 

20 stripping the selected cut shapes from the front roll." 

12. The process of claim 11 and including the step of 
controlling the cut size of the selected' shapes by varying 
the relative speed between the front roll and the cutting 
means . 
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FIG. I 



SUBSTITUTE SHEET (RULE 26) 
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FIG. 2 



suBSTmrre sheet (rule 26) 
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FIG. 3 



SUBSTITUTE SHEET (RULE 26) 
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SUBSTITUTE SHEET (RULE 26) 
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